Introduction
The field of accelerator-based atomic physics has developed rapidly during the last two decades. In large part, this resulted from the innovative application of new particle accelerators. Tandem Van de Graaff and linear accelerators were used to produce intense beams of multiply ionized heavy atoms which could be used for studies of atomic spectra, lifetimes, and vacancy production mechanisms among many experimental possibilities. Intense electron beams from synchrotrons were developed d-Uring this same time interval to serve as unique photon sources which had, as is well known, properties not duplicated by laboratory photon sources. Many innovative atomic physics experiments could be performed with these accelerators, but it was still not possible to consider the use of targets other than those that could be produced as gases or vapors.
At the present time, accelerators such as the National Synchrotron Light Source (NSLS) at Brookhaven are being brought into operation and, when the design parameters are reached, a major improvement in photon flux will be attained. It will then be possible to do experiments which study the excitation and ionization of neutral, negative-ion, and positive-ion beams of all elements in the Periodic Table. Furthermore, the recent development of electron beam ion sources (EBIS) and electron cyclotron resonance sources (ECR) for multiply charged ions indicate that in the near future it will be possible to make measurements as a function of ion charge for many elements.
In this survey of the experimental potentialities of the proposed ion-photon facility at the NSLS, a brief summary of several recent experiments is given and contrasted with the possibilities opened up by use of the NSLS with appropriate ion sources. The experimental apparatus required is then considered and interaction rates, background and other experimental problems discussed.
better than 1 eV. Once the photon beam has been prepared, the actual experiment involves only the measurement of the absorption of the photon beam by a cell filled with the gas of interest. This measurement is readily done by measuring the photon flux change with ion chambers placed before and after the cell. From analysis of the absorption curves it is possible to obtain the binding energies for each shell for comparison with theory. When the comparison is made it is found that electron correlations must be included in the theoretical calculations in order to obtain agreement for the K-shell measurements. The discrepancy between theory and experiment was larger for the Xe 2s states and is attributed to the neglect of many-body effects. These theoretical many-body calculations are not yet available.
More complex experiments which study such things as the energy and angular distributions and polarizations of photoelectrons give a more sensitive test of the various channels which contribute to the absorption cross sections. In these experiments the available flux of photons becomes more important since it is necessary to measure the energy of the ejected photoelectrons, a measurement which entails the use of low pressure gas targets and electron spectrometers with small solid angles. As 
NSLS Characteristics
The characteristics of the NSLS have been discussed in the literature5 and the current status has been described by W.C. Thomlinson.6 For our purposes it suffices to show in Fig. 1 immediately a very strong stimulus to see if it is possible to do crossed ion beam-photon beam experiments in an effort to explore some of the scientific problem areas listed in Table I .
Components of Crossed Beam Experiment
The various components of a proposed atomic physics beam line for crossed beam experiments at the NSLS are relatively simple. A schematic layout of two beam lines which would share a single front end on the x-ray ring of the NSLS is shown in Fig. 2 . One line will be devoted to an x-ray microprobe which will be used mainly for trace element determinations at levels of 1 ppm by weight with spatial resolutions in the 1-20 pm range. As shownin Fig. 2 , there will be essentially no interference with the atomic physics experimental hutch. Some of the justifications and details of this proposed facility are discussed by Sparks8and by Howells and Hasings .9
For the atomic physics line it is intended to put together a reasonably comprehensive facility, but one which will not be too difficult to operate in the early stages of experimentation. Since the major design requirement is to maximize signal/background, the choice is made to maximize monochromator throughput for the initial experiments. This choice merely underlines the basic thought that there are not universal monochromators available. Since the crossed beam experiments will be difficult to align, there is strong reason to try to cover as wide a range of wavelengths as possible on this beam line. Conceivably, this might even include the use of the line into the VUV wavelength region is the proper monochromator and vacuum conditions could be provided. Ultimately, it will no doubt also be desirable to have monochromators with the ultimate in energy resolution for investigation of thresholds and resoances. However, we feel that for the first set of experiments it is crucial to emphasize obtaining maximum intensity at the higher energies available at the x-ray ring.
One possible approach to the choice of monochromator is to use a two crystal monochromator with the second crystal cylindrically bent as proposed by Sparks, et Fig. 1 , have also been made. It is our hope that all the elements required for the start of the experimental program will be achieved in the next one to two years. The present authors have organized a participating research team (PRT) in order to make sure that these proposed extensive experimental facilities will be generally available to the atomic physics community. We welcome further participants in the PRT as well as suggestions for development of the experimental equipment.
7. We are indebted to M.R. Howells for the data shown in this figure.
